Abstract. Our studies of neutron monitor observatory data with different cut-off rigidities during solar cycle 22 have made it possible to investigate the hysteresis properties of the relationship between the variations in solar activity and galactic cosmic ray intensity. Hysteresis arises due to the delay of interplanetary processes (responsible for cosmic ray modulation) with respect to the initiating solar processes, which correspond to some effective solar wind and shock wave propagation velocity. It allows determination of the effective dimension of the modulation region as a function of the effective energy of galactic cosmic rays. We extend previous investigations made in the framework of the convection-diffusion model by taking into account drifts that change sign in periods of solar magnetic field reversal. From comparisons with experimental data on longterm cosmic ray variation in cycle 22, we determine the role of convection-diffusion and drifts in global modulation, and the effective dimension of the modulation region in dependence of particle rigidities.
INTRODUCTION
A short historical introduction to the research of the lag between long-term variations of cosmic ray (CR) intensity observed at Earth and solar activity (SA) is given in [1] . Analysis made in [1] leads to the conclusion that observed long-term CR modulation is caused by two processes: a convection-diffusion mechanism that does not depend on the sign of the solar magnetic field (SMF), and a drift mechanism (e.g. [2] [3] [4] [5] [6] [7] ) which gives opposite effects depending on the sign of the SMF. In [1] the relative role of convection-diffusion and drifts in the long-term CR modulation on the basis of a comparison of observations in odd and even cycles of SA was considered: it was shown that the time-lag max o X between CR and SA in the odd cycles 19, 21 decreases with increasing of the amplitude of the drift effect dr A , but in the even cycles 20, 22, 
COSMIC RAY LONG-TERM VARIATION CAUSED BY CONVECTION-DIFFUSION
Because the basic convection-diffusion quasistationary model of CR-SA hysteresis phenomenon was described in details in [1] , we will give only the final equations used in this paper. According to this model the expected contribution to cosmic ray long-term variations caused by the convection-diffusion mechanism at the Earth's orbit is:
where
with , 
COSMIC RAY LONG-TERM VARIATION CAUSED BY DRIFTS
According to the main idea of the drift mechanism (see [2] [3] [4] [5] [6] [7] ), we assume that the drifts are proportional to the value of tilt angle T and changed sign during periods of the SMF polarity reversal. We used data on tilt-angles for the period May 1976-September 1993. On the basis of these data we determined the correlation between T and W for 11 month-smoothed data as T = 0.349W + 13.52° (3) with correlation coefficient 0.955±0.013. Important for the Cycle 22 reversal periods were: March 1981±5 months, and June 1991±7 months. As example, the drift effect according to this model for the period January 1985-December 1996 is shown in Figure 1 for the 11-month-smoothed data of W according to (3) and dr A =1% at W=75. 
NEUTRON MONITOR DATA

Results for Climax NM
According to the procedure described above we correct the 11-month-smoothed data on the drift effect for different values of dr A from 0% (no drift effect) up to 4% at W=75. The dependence of the correlation coefficient on the value of the expected time-lags is shown in Figure 2 . For each value of dr A in Figure 2 ,
can be easy determined when the correlation coefficient reaches a maximum value max R . 
where a = 0.004065±0.000079, b = -0.01253±0.00024, and c = -0.9551±0.0185. From (4) Figure 4) . 
Results for Kiel NM Data
DISCUSSION AND CONCLUSIONS
The taking into account drift effects (see Figure 1 ) gives an important possibility, using data only for solar cycle 22, to determine the most reliable amplitude (the effective time of the solar wind moving with frozen magnetic fields from the Sun to the boundary of the modulation region on the distance r o ≈ uX o max ). We found that with an increasing effective CR primary particle rigidity from 10−15 GV (Climax NM and Kiel NM) up to 35−40 GV (Huancayo/Haleakala NM) are decreased both the amplitude of drift effect max dr A (from about 1.5% to about 0.15%) and time-lag max o X (from about 13 av. months to about 10 av. months). It means that in Cycle 22, for the total long term modulation of CR with rigidity 10-15 GV, the relative role of the drift mechanism was ≈1/4 and the convectiondiffusion mechanism about 3/4; for rigidity 35-40 GV these values were ≈ 1/10 for the drift mechanism, and about 9/10 for the convection-diffusion mechanism. If we assume that the average velocity of the solar wind in the modulation region was about the same as the observed average velocity near the Earth's orbit in 1965-1990: u=4.41x10 7 =7.73 AU/av.month, the predicted dimension of modulation region in Cycle 22 will be 100 AU for CR with rigidity of 10-15 GV and about 80 AU for CR with rigidity of 35-40 GV. It means that at distances more than 80 AU the magnetic field in solar wind is too weak to influence intensity of 35-40 GV particles.
